We report the results of CCD V and r photometry of the globular cluster NGC 5466. The difference image analysis technique adopted in this work has resulted in accurate time series photometry even in crowded regions of the cluster enabling us to discover five probably semi-regular variables. We present new photometry of three previously known eclipsing binaries and six SX Phe stars. The light curves of the RR Lyrae stars have been decomposed in their Fourier harmonics and their fundamental physical parameters have been estimated using semi-empirical calibrations. The zero points of the metallicity, luminosity and temperature scales are discussed and our 
INTRODUCTION
Determination of the age, distance and metallicity of globular clusters has enormous relevance in several astrophysical problems such as the construction of a model of the formation of the Galaxy, and the stellar structure and evolution on the Horizontal Branch (HB). The distribution of globular cluster ages as a function of galactocentric distance, the dispersion of cluster ages at a given metallicity and the role of second parameter status (e.g. Stetson et al. 1999; Catelan 2000 and references therein) .
Two populations of galactic globular clusters have been identified on the basis of their metallicities, kinematics and horizontal-branch structure, which has implications on the history of the formation of our Galaxy (see e.g. Zinn, 1993; van den Bergh 1993; Zinn 1996) . The determination of accurate absolute ages of globular clusters is, however, linked to our knowledge of the cluster distance scale Gratton 1998; Carretta et al. 2000; VandenBerg 2000; Gratton et al. 2003) . Nevertheless, calculations of relative ages, i.e. cluster age differences relative to well studied nearby clusters (e.g. M92 and M5), at a fixed metallicity, provide an age scale with an uncertainty 1 Gyr, which allows one to conclude that the outer-halo globular clusters, with galactocentric distances RG 50 kpc, are 1.5-2 Gyr younger than the inner-halo clusters, RG 10 kpc, of the same metallicity (see Stetson et al. 1999 ; VandenBerg 2000 and references therein). As for the relative ages and their connection with globular cluster metallicities, it has been found that all clusters with [Fe/H] −1.7 are old and coeval and on average 1.5 Gyr older than intermediate-metallicity clusters (−1.7 [F e/H] −0.8). All the clusters with [Fe/H] −0.8 are 1 Gyr younger than the most metalpoor ones. The age dispersions in each metallicity group are 1 Gyr . There is no correlation of the cluster age nor of metallicity with the galactocentric distance.
Direct tests to calibrate the cluster chronology should involve however, direct measurements of the metallicities of individual stars in the clusters and direct estimates of the distances and ages of the systems. These efforts have been made recently, based on detailed spectroscopic analysis (James et al. 2004; Gratton et al. 2005; Yong et al. 2005; Cohen & Melendez, 2005) and deep photometric measurements of the main sequence and subgiant branch in clusters of different metallicities and galactocentric distances (e.g. Stetson et al. 1999 ).
An alternative and efficient method to estimate these relevant physical parameters takes advantage of the fact that the light curve morphology of RR Lyrae stars is connected with fundamental stellar physical parameters, as first suggested by Walraven (1953) . The mass, effective temperature, luminosity, helium fraction and iron content for RR Lyrae stars can be calculated from the parameters of the Fourier decomposition of their light curves using the semiempirical calibrations calculated in recent years (e.g. Simon & Clement 1993 , Morgan et al. 2007 ). The present capabilities of CCD photometry and difference image analysis (Alard & Lupton 1998 , Alard 2000 , Bramich et al. 2005 , Bramich 2007 ) enables us to perform accurate photometry of very faint stars in remote systems, even in the crowded central regions of globular clusters. There are now numerous works in which the physical parameters of RR Lyrae stars have been estimated from their Fourier light curve decomposition and consequently the mean distances and metallicities of the parent clusters have been determined (for a summary of these works see Lázaro et al. 2006) .
In the present work we report standard V and instrumental r CCD photometry of NGC 5466, perform the Fourier light curve decomposition of known RR Lyrae stars and report the discovery of new variable stars in the cluster.
The globular cluster NGC 5466 (R.A.(2000)= 14
h 05 m 27 s .3, DEC(2000)= +28
• 32 ′ 04 ′′ ) is located in the intermediate galactic halo (l=42.15, b=+73 .59, Z = 15.9 kpc, RG=16.2 kpc). It is a rather diffuse system that, up until 1918, was not considered a globular cluster but more likely an open cluster (Shapley 1918) . Soon after, however, it was listed for the first time as "certainly a globular cluster" (Shapley 1919) and then described as a loose globular cluster (Shapley 1930) . Its concentration class is XII and its spectral type F5 (Buonanno et al. 1984) . From the periods of its RR Lyrae stars the cluster is of the Oosterhoff type II (Oosterhoff 1939) . Its diffuse nature is most likely due to the effects of Galactic tides, an idea supported by the recent discovery of tidal tails around the cluster (Belokurov et al. 2006; Grillmair & Johnson 2006) .
In the catalogue of variable stars in globular clusters (Clement et al. 2001; 2002) there are reported 32 variables in NGC 5466; 13 RRab, 6 RRc; 2 possible second overtone pulsators or RR2, 1 possible double mode pulsator or RRd, 1 anomalous cepheid; 3 eclipsing binaries and 6 SX Phe stars.
Photoelectric photometry of the cluster dates back to the work of Cuffey (1961) in the P V system. Buonanno et al. (1984) performed BV photographic photometry aimed at producing a colour magnitude diagram and to measure accurate positions of the stars in the cluster. CCD photometry has been reported by Corwin et al. (1999) . These authors determine the ephemerides of 20 RR Lyrae stars. In the present paper, we aim to revisit the light curves of known RR Lyrae stars using the relatively new difference imaging technique and to Fourier decompose them into their harmonics, so as to estimate individual physical parameters of astrophysical importance. We also search for new variables.
In Sect. 2 we describe the observations and data reductions. In Sect. 3 individual objects are discussed and new variables are presented. In Sect. 4 we calculate the physical parameters using the Fourier light curve decomposition method and discuss the transformations to homogeneous scales. In Sect. 5 we discuss the results in the wider context of the RR Lyrae distance scale and the age of the cluster. In Sect. 6 we summarize our conclusions.
OBSERVATIONS AND REDUCTIONS
The observations employed in the present work were performed using the Johnson V and R filters and obtained on three different telescopes. On April 8 and 9, 2004 (H04) and on May 14 and 15, 2005 (H05), we used the 2.0m telescope of the Indian Astronomical Observatory (IAO), Hanle, India, located at 4500m above sea level. The estimated seeing was ∼1 arcsec. The detector was a Thompson CCD of 2048 × 2048 pixels with a pixel scale of 0.17 arcsec/pix and a field of view of approximately 11. × 11. arcmin. On February 6, 7 and 8, 2005 (K05), we used the 1.0 m telescope of the the Vainu Bappu Observatory (VBO), Kavalur, India, located a 700m above sea level. The detector was a Thompson CCD of 1024 × 1024 pixels with a pixel scale of 0.37 arcsec/pix and a field of view of approximately 6.5 × 6.5 arcmin. The mean seeing was ∼2.8 arcsec. On January 29 and 30, 2005 (SPM05) we used the 0.84m telescope of the San Pedro Mártir Observatory (VBO), Baja California, Mexico, located a 2790 meters above sea level. The detector was a Table 1 . Standard V and mean instrumental magnitudes v per observing run for 11 standard stars taken from Buonanno et al. (1984) . n is the number of images considered in calculating the mean and standard deviation. Cuffey (1961) while numbers are the equivalents in Buonanno et al. (1984) . Thompson CCD of 2048 × 2048 pixels with a pixel scale of 0.39 arcsec/pix and a field of view of approximately 8 × 8 arcmin. The estimated seeing was ∼2.0 arcsec but some telescope tracking problems produced elongated stellar profiles and consequently we rescued only a handful of images. Differential photometry using the difference imaging technique (Alard & Lupton 1998; Alard 2000) , and employing the methodology and pipeline used in Bond et al. (2001) and Bramich et al. (2005) , was performed. This procedure involves the matching of a high quality reference image to each image in the time series, by solving for a spatially-varying convolution kernel and differential sky background function. In these reductions we used a kernel decomposed onto basis functions formed as a product of a two-dimensional Gaussian function of kernel coordinates u and v with a polynomial in u and v. We used three Gaussian components with σ values of 2.1, 1.3 and 0.7 pixels and associated polynomial degrees of 2, 4 and 6, respectively. We modeled the differential sky background as a polynomial of degree 2 in spatial coordinates x and y. To allow for the kernel's spatial dependence, the coefficients of the kernel basis functions were polynomials of degree 2 in x and y.
Difference images were constructed via the subtraction of the convolved reference image from the time series images. Photometry on the difference images via optimal PSF scaling (Bramich et al. 2005 ) yielded light curves of differential fluxes for each star. Conversion of the light curves to the magnitude scale requires an accurate measurement of the reference flux. This was achieved as in Bramich et al. (2005) by using the PSF fitting package DAOPHOT (Stetson 1987) . The corresponding equations we used to convert from differential fluxes to magnitudes are as follows:
where f tot (t) is the star flux (ADU/s) at time t, f ref is the star flux (ADU/s) as measured on the reference image, f diff (t) is the differential flux (ADU/s) at time t as measured on the difference image, p(t) is the photometric scale factor (the integral of the kernel solution over u and v) at time t and m(t) is the magnitude of the star at time t. Uncertainties were propagated in the correct analytical fashion. The instrumental r magnitudes were retained in the instrumental system since no absolute photometry was performed. No stars with R photometry in the field of the cluster were found in the literature.
The instrumental v magnitudes were converted to the Johnson V standard system by using 11 selected standard stars from the list of Cuffey (1961) and in the field of our images of NGC 5466 in the H04 and H05 data. These stars have magnitudes in the interval 17.6 > V > 14.1 and their V standard magnitudes are listed by Buonanno et al. (1984) .
Unfortunately not all 11 stars were included in the smaller Figure 2 . The field of NGC 5466 with known RR Lyrae stars (names starting with V ) and standard stars (capital letters) identified. The identifications of the standard stars is that of Cuffey (1961) , but see also fields of view of the VBO and SPM images. The transformations to the standard system were performed for each observing run. Instrumental magnitudes of the standard stars on each image of a given run were plotted to check their constancy and dispersion. An example is shown in Fig. 1 for the stars R, S and Z for the H04 observing run. The 11 stars considered are identified in Fig. 2 . Table 1 lists the standard V magnitude taken from Buonanno et al. (1984) , the average instrumental magnitude, the standard deviation of the mean and the number of images involved for each standard star for each observing run. The standard deviations give a good indication of the precision of the photometry. The photometric transformation equation had a linear form M std = A mins + B, without the need of a quadratic term; moreover, the standard stars span a B − V range from 0.04 to 1.08 and no significant colour term was found. In all cases the linear correlation coefficients were of the order of 0.999.
In Figs. 3 and 4 the light curves in standard V and instrumental r magnitudes for the known RRab and RRc stars respectively, are displayed. Different symbols are used for the observations of each observatory as indicated in the captions.
In Table 2 the ephemerides of the variable stars are reported. In a few cases the periods have been revised as will be discussed in the following section.
All our V and r photometry for the known RR Lyrae stars is available in Tables 8 and 9 respectively. The V photometry of the new and suspected variables is given in Table  10 and for the known eclipsing binaries V28, V29, V30 and the SX Phoenicis stars it is given in Table 11 . Tables 8 -11 Table 1 . The vertical scale is the same for all the stars. Dots correspond to the H04 season, circles to H05, triangles to K05 and squares to SPM05.
are available in electronic format only and small portions of them are included at the end of this paper.
DISCUSSION OF INDIVIDUAL OBJECTS AND NEW VARIABLES.
Variables V2, V4, V5 and V11 are known to exhibit the Blazhko effect (Sawyer Hogg 1973; Corwin et al. 1999) . This is evident in their light curves in Fig. 3 . Except for V12, V15, V16, V18 and V20, the light curves of all the stars were properly phased with the previous ephemerides, indicated in Table 2 . These five stars and V17 deserve some comments.
V12
We used the data from Corwin et al. (1999) and our data from H04, H05 and K05 to determine a new period of 0.293378 d. The new ephemerides are used in Fig. 4 . Small variations in amplitude are hinted at.
V15
The period 0.398625 d (Sawyer Hogg 1973) does not phase the present data correctly. We used data from H04 and H05 to determine the new period 0.40185 d.
V16
This RRc star could not be phased properly using the reported period of 0.424530 d (Corwin et al. 1999) . Different phasing of the V and r light curves from different runs is observed when the old period is used. Using exclusively our data from H04, H05 and K05 we have estimated a new period of 0.419999 ±10 −6 d. The light curve is shown in Fig. 4 3.4 V17
The period 0.3701062 d (Corwin et al. 1999 ) correctly phases our data from seasons H04, H05 and K05. However, we point out that the amplitude in H05, 0.405 mag, is significantly larger than the amplitude derived from the H04 data, 0.366 mag (Fig. 4 ). This effect may be caused by double mode pulsation although we have not succeeded in finding two frequencies. Alternatively, the amplitude variation may indicate the Blazhko effect. Although the effect is not common among RRc stars, some cases have been reported (Moskalik & Poretti 2003) . More data would be required to settle the case. The star is also brighter by about 0.25 mag in the V filter than other RRc stars in the cluster. This might be an indication of evolution off the HB or contamination by a blended star. This was also noticed by Corwin et al. (1999) who considered the star as a blend on the basis of its colour, temperature and elongated appearance in their images. The star will not be considered in calculating the average values of the physical parameter in Table 5 .
V18
The period 0.3744435 d (Corwin et al. 1999) does not phase properly the present data. As for V16, using exclusively our data from H04, H05 and K05 we have revised the old period to find 0.37270 ±10 −5 d which produces a more coherent light curve. The new period phases well Corwin et al's data but with a drift of about 0.15 in phase, which hints at a secular variation of the period.
V19
This star is a known anomalous cepheid which has been the subject of a detailed abundance and period analysis (McCarthy & Nemec 1997). In Fig. 5 we present the light curve derived from our data phased with the period 0.8213010 ± 0.0000003d inferred by these authors.
V20
This star was reported by Corwin et al. (1999) as peculiar since, in 1977, they did not detect variation on two consecutive nights and noticed a sudden increase of brightness on the third night. They estimated a period of 0.229496 d, which produces a very poor light curve on Corwin et al's data and evidently does not phase our present data either. Instead, we have calculated a period of 0.30208 ±10 −5 d, (Fig. 6) . Despite a much better appearance of the light curve we note that two branches are produced even on a single observing run (H05). It is likely that the star is a member of a multiple system. Due to this peculiarity we have fitted the light curve only for the data from H04 in order to calculate the Fourier parameters, but the star will not be considered in calculating the average values of the physical parameters in Table 5 .
Newly discovered variables
We have detected clear light variations in 2 stars and possible variations in 3 stars in the field of NGC 5466, not previously reported as variables. In Table 3 , we report the period, epoch of maximum light, and the type of variability for each new variable. The error on the periods of the new variables is about ±4 × 10 −4 d. With the aim of identifying the type of variability we have built an ad hoc color-magnitude diagram (CMD). Since we have not reduced our r photometry to the standard system we use the colour (V − r). The V vs. (V − r) CMD is shown in Fig. 7 . The red giant, horizontal and asymptotic giant branches are clearly distinguished. Variable stars are shown and coded as indicated in the figure caption.
The corresponding identifications of the new variables are shown in Fig. 8 . The light curves are shown in Fig. 9 . For the new variables we followed the identification system of Clement (2002) . The three stars with possible variability are retained as candidates CV1, CV2 and CV3. In the following paragraphs we offer some comments on each star.
V37
In the subtracted images there are no significant residuals that might indicate a poor subtraction. The period analysis reveals two clear periods; P0 = 0.3224 d and P1 = 0.2398 d, which happen to have a period ratio P1/P0 = 0.744. The light curve is shown in Fig. 9 . The star is 0.75 mag brighter than the RR Lyrae stars in the cluster. The possibility that it is a foreground double mode RR Lyrae star or RRd can be discarded by its fundamental period being too short, which would place the star outside the Petersen diagram (Petersen 1973 ) for known stars. Also its colour (V − r) being too red. The alternative possibility that it is a foreground double mode δ Scuti can probably be disregarded since the star is too red and it would not fall on the instability strip . Its position on the CMD suggests instead that it is a red semiregular variable.
V38
This star has a period of 0.3777 d. Its light curve is shown in Fig. 9 . Despite of being a brighter object its light curve has large scatter hinting possibly to the presence of more than one periodicity. From its position on the CMD the star could be a red semiregular variable.
CV1, CV2 and CV3
These three stars are 1 to 2 mag brighter that the RR Lyrae stars in the cluster, hence our photometric accuracy is very high. Therefore notwithstanding the low amplitude of variation, we consider them as candidate variable stars. More observations of similar precision are required to firmly establish their variable nature.
In Fig. 9 we show the apparent light variations in the V filter on the four nights from the H04 and H05 runs for each star. We are unable to find any periodicity in our data for these three stars. Their positions on the CMD suggest they may be red semiregular variables.
Eclipsing Binaries
The three eclipsing bianries V28, V29 and V30, for which we have retained the nomenclature of Clement et al. (2002), were discovered by Mateo et al. (1990) and characterized by Kallrath et al. (1992) (named respectivelly as NH19, NH30 and NH31). V28 and V29 are two W Uma systems with periods 0.342144 d and 0.297636 d respectively. V30 is a shortperiod Algol system probably semidetached with a periodicity of 0.511320 d. In Fig. 10 we plot our H04 and H05 data with the above periods and with the epochs given by Mateo et al. (1990) . We note that for V28 the primary eclipse is shifted by ∼0.1 and for V30 the shift is ∼0.2 in phase. These shifts are significant and most likely due to secular variations in the orbital periods which can be detected after the 18 years elapsed from the observations of Mateo et al. and ours.
SX Phoenicis stars
During the process of searching for new variables, we found six faint stars (V=18.5-19.3) with short periods (∼ 0.05 d).
They turned out to be the SX Phoenicis stars reported by Jeon et al. (2004) . We show in Fig. 11 the light curves of the six stars detected in our photometry (NH27, NH29, NH35, NH38, NH39 and NH49). According to these authors, the stars are multiperiodic. We have phased the light curves with the periods determined by Jeon et al. (2004) . The mean magnitudes and the position of these stars in the blue straggler region (see Fig. 7 ), agree very well with the measurements of Jeon and collaborators. The V data of these stars is available in Table 11 (only in electronic form). The other 3 SX Phoenicis reported by Jeon et al. (2004) (SXP1, SXP2 and SXP3) are all fainter than V=19 and hence we could not detect them in our data.
FOURIER LIGHT CURVES DECOMPOSITION AND PHYSICAL PARAMETERS FOR THE RR LYRAE STARS
The mathematical representation of the light curves is of the form: where m(t) are magnitudes at time t, P the period and E the epoch. A linear minimization routine is used to fit the data with the Fourier series model, deriving the best fit values of E and of the amplitudes A k and phases φ k of the sinusoidal components.
The fits are not shown in Figs. 3 and 4 for simplicity and clarity. From the amplitudes and phases of the harmonics in eq. 3, the Fourier parameters, defined as φij = jφi − iφj, and Rij = Ai/Aj , were calculated. The mean magnitudes A0, and the Fourier light curve fitting parameters of the individual RRab and RRc type stars in V are listed in Table  4 . The mean dispersion about the fits is ±0.020 mag. A comparison with the mean V magnitudes of Corwin et al. (1999) shows that our magnitudes are fainter by 0.043 ± 0.044 mag. The origin of this small difference is most likely due to the different approaches to the standarization of the instrumental magnitudes. Corwin and collaborators used 4 stars with photographic magnitudes taken from Buonanno et al. (1984) .
The Fourier fit parameters have been used to derive physical parameters of the RR Lyrae stars. For the RRc stars we employ the calibrations of Simon & Clement (1993) and Morgan et al. (2007) and for the RRab stars the calibrations of , and Tables 5 and 6 , after taking into account the transformations to appropriate scales, as it will be discussed in the following subsections.
Jurcsik (1998). The results are reported in

[Fe/H]
For the RRc stars, we have used the calibration of Morgan et al. (2007); 
where φ
31 is the phase in a series of cosines, and P the period in days. This calibration provides iron abundances in the metallicity scale of Zinn & West (1984) with a standard deviation of 0.14 dex. The values of [Fe/H]ZW for the RRc stars are listed in column 2 of Table 5 .
For the RRab stars, the calibration of has been employed;
31 is the phase in a sine series and before we used it, we transformed our φ 
. The standard deviation of this calibration is 0.14 dex (Jurcsik 1998 For the RR Lyrae stars in the LMC it has been found that, while the metallicities derived from the Fourier decomposition may be discrepant from the spectroscopic determinations on a star-to-star comparison, the two approaches produce consistent mean values once the differences between metallicity scales are properly taken into account ( (Pilachowski et al. 1983) , [Fe/H] =−2.17 ± 0.12 from UBV photometry of integrated light (Zinn 1980) , [Fe/H] =−1.87 ± 0.11 from a similar technique (Bica & Pastoriza 1983) , [Fe/H] =−2.22 from photographic photometry of complete samples of stars (Buonanno et al. 1985) . It is generally accepted that NGC 5466 is one of the clusters with lowest metallicity content (e.g. Harris 1996; Salaris & Weiss 2002) with values between −2.2 and −2.1. The iron content as estimated from the Fourier decomposition approach is relatively larger than these values but it is in good agreement with larger estimates found in the literature.
The luminosity log L/L⊙ or MV
The luminosity or absolute magnitude for the RRc stars can be calculated using the theoretical calibration of Simon & Clement (1993) log L/L⊙ = 1.04 log P − 0.058 φ 
As in previous papers (Arellano Ferro et al. 2004; , Lázaro et al. 2006 we note that the luminosities of the RRc stars derived from eq. 6 are too large and inconsistent with the position of the theoretical instability strip boundaries (Bono et al. 1995) and HB evolutionary models . This discrepancy has also been commented by Cacciari et al. (2005) in terms of the MV -[Fe/H] relationship.
An alternative is the empirical calibration of Kovács (1998) MV (K) = 1.261 − 0.961 P − 0.044 φ (s) 21 − 4.447 A4, (7) with an error of 0.042 mag. The luminosity scale of this calibration is based on the Baade-Wesselink luminosity scale. Cacciari et al. (2005) have argued that the zero point of eq. 7 should be decreased by 0.2±0.02 mag in order to bring the absolute magnitudes into agreement with the mean magnitude for the RR Lyrae stars in the LMC, V0 = 19.064±0.064 . Following Cacciari et al. (2005) we report individual absolute magnitudes of the RRc stars in Table 5 after correcting the zero point of eq 7. to 1.061. The mean value is MV = 0.53 ± 0.06. This values is therefore in agreement with a distance modulus of the LMC of 18.5 ± 0.1 (Freedman et al. 2001; van den Marel et al. 2002; Clementini et al. 2003) .
For the RRab stars we have used the calibration of Kovács & Walker (2001) MV (K) = − 1.876 log P − 1.158 A1 + 0.821 A3 + K, (8) which has an standard deviation of 0.04 mag.
The zero point of eq. 8, K=0.43 has been calculated by Kinman (2002) using the star RR Lyrae as calibrator adopting for RR Lyrae the absolute magnitude MV = 0.61± 0.10 mag, as derived by Benedict et al. (2002) using the star parallax measured by the HST. Kinman (2002) finds his result to be consistent with the coefficients of the MV -[Fe/H] relationship given by Chaboyer (1999) and Cacciari (2003) . All these results are consistent with the distance modulus of the LMC of 18.5 ± 0.1.
We used eq. 8 to calculate individual values of MV for the RRab stars. We have included the two Blazhko stars V4 and V11 at maximum Blazhko amplitude since it has been shown that at such phase they behave like normal RRab stars (Jurcsik et al. 2002; Cacciari et al. 2005) . The results are shown in Table 6 . The average is 0.52 ± 0.11. This result is in the same scale and in good agreement with the mean absolute magnitude found for the RRc stars.
The values of MV (K) in Tables 5 and 6 were transformed into log L/L⊙. The bolometric corrections for the average temperatures of RRc and RRab stars, given in Tables 5 and 6, were estimated from the T eff -BCV from the models of Castelli (1999) as tabulated in Table 4 of Cacciari et al. (2005) . We adopted the value M ⊙ bol = 4.75. These luminosities are plotted on Fig.12 and show a rather large dispersion. However, the mean value of both RRc AND RRab STARS, log L/L⊙=1.71, is in agreement with the predicted value by the theoretical models included in the figure. This corroborates the result of Cacciari et al. (2005) that the Fourier coefficients can be used to estimate average luminosities of groups of stars while the individual values may not be trusted.
The effective temperature T eff
For the RRc stars we have used the calibration of Simon & Clement (1993) ; logT eff = 3.7746 − 0.1452 log P + 0.0056 φ 
Eq.10 has a standard deviation of 0.0018 (Jurcsik 1998) , but the accuracy of log T eff is mostly set by the colour eq. 11. The error estimate on log T eff is 0.003 (Jurcsik 1998) . It has been noticed by Cacciari et al. (2005) that the temperatures computed from the above equations do not match the colour-temperature relations predicted by the temperature scales of Sekiguchi & Fukugita (2000) (SF) or by the evolutionary models of Castelli (1999) . Cacciari et al. (2005) compare the Fourier temperatures with (B − V ) temperatures from the calibration of SF for RRc and RRab stars in M3 (see their Fig. 17) . Clear trends and differences in temperature as large as 500 K are shown. We have repeated this comparison for the (V − K) temperatures of Cacciari et al. and similar trends and differences are found. We have used these trends in an attempt to bring the temperature scales in eqs. 9, 10 and 11 onto the scale of SF or Castelli (1999) .
The temperatures from eqs. 9, 10 and 11 range from 6128 K to 6472 K for RRab stars and from 7000 K to 7366 K for RRc stars. For the range of temperatures of RRab stars the agreement with SF scale is pretty good and no significant correction is necessary. The results are listed in Table 6 . For Table 5 . Physical parameters for the RRc stars Bl: Blazhko stars with Dm 4.0 at maximum amplitude, included in the average. * : Dm 4.0 not included in the average.
the RRc stars the situation is more complicated. The temperature difference and the temperature in the SF scales are correlated by the expression ∆T eff (F ourierV K − SF ) = −(0.6793 ± 0.0643)TSF + (5032.9 ± 474.9). For the range of temperatures of RRc stars, the temperature differences range from about 30 K at the hot end to 280 K at the cool end. Fourier temperatures listed in Table 5 , in principle, should be reduced by the above differences to bring them into the SF temperature scale of the RR Lyraes in M3 (Cacciari et al. 2005 ). (1998) is also shown after we apply to it the luminosity correction discussed in section 4.2.
The distribution on Fig.12 of both the RRc and the RRab stars is clumpy. The RRc stars are too blue while the RRab stars are distributed in a very narrow vertical band. This narrow "instability strip" for the RRab stars was determined by Jurcsik (1998) using the Fourier decomposition technique for 272 stars but it cannot be reconciled with the theoretical instability strip for the fundamental mode of Bono et al. (1995) . the large gap between both groups of stars is contrary to observational evidences in clusters with larger populations of RR Lyrae stars, like M3, where the distribution across the instability strip is more even and some fundamental and first overtone pulsator stars share the inter-mode region (Cacciari et al. 2005) .
In Fig.12 we have also plotted the RRc stars with the temperatures brought to the SF temperature scale as described above (crosses). While the SF temperatures position the RRc stars closer to the RRab, closing the gap between the two groups, they fall much to the red of the first overtone red edge of the instability strip of Bono et al. (1995) .
The narrow distribution in colours or temperatures calculated with eqs. 10 and 11 has been noticed and discussed by Cacciari et al. (2005) and Di Fabrizio et al. (2005) . The distribution of Fourier temperatures displayed in Fig. 12 confirms that result, and reinforces the conclusion of these authors that the temperatures obtained from the present Fourier parameters calibrations are uncertain.
The mass M/M⊙
The masses of the RRc stars can be estimated by the calibration of Simon & Clement (1993) :
and for the RRab stars by the calibration of Jurcsik (1998); 
However, Cacciari et al. (2005) have shown that the masses obtained for RR Lyrae stars from the above formulations and the Fourier decomposition of their light curves are not reliable. Therefore we refrain from calculating the masses in the present paper.
DISCUSSION
Distance to NGC 5466
To calculate the distance to the cluster we have calculated the distance moduli (A0 − MV ) for each star, using the absolute magnitudes MV (K), given in Tables 5 and 6 , and the mean magnitudes A0 from Table 4 . The value of E(B − V ) = 0.0 was adopted (Harris 1996) .
We find a mean distance of 16.01±0.56 kpc for the RRc and 16.01 ± 0.71 kpc for the RRab stars respectively. The uncertainty in these values is the standard deviation of the mean. The mean distance to NGC 5466 from thirteen RRab and RRc variables is then of 16.0±0.6 kpc. This distance is in agreement with the mean luminosity of the RR Lyrae stars in the LMC Vo = 19.064±0.064 ) and a distance modulus of 18.5±0.1 mag for the LMC (Freedman et al. 2001; van den Marel et al. 2002; Clementini et al. 2003) . It can be compared with the previous estimates found in the literature: 20.5 kpc from P V photometry (Cuffey 1961) ; 16.3 kpc from U BV integrated light (Zinn 1980) ; 15.9 kpc from the HB level and its dependence on [Fe/H] (Harris 1996). Our value is therefore in good agreement with most recent photometric determinations.
The MV -[Fe/H] relationship
This relationship has been amply discussed in the literature in the last decade from empirical standpoints (e.g. Salaris et al. 1997; Caloi et al 1997; Fernley et al. 1998; Lee & Carney 1999; Chaboyer 1999; Demarque et al. 2000; Clementini et al. 2003; Cacciari & Clementini 2003; Gratton et al. 2003 Gratton et al. , 2004 Rich et al. 2005 ) and theoretical grounds (Cassisi et al. 1999; Ferraro et al. 1999; Caputo et al. 2000; VandenBerg et al. 2000) . We felt it was worthwhile exploring this relation using the parameters derived from the Fourier decomposition of RR Lyrae light curves in globular clusters. There are about a dozen clusters in the literature, whose mean physical parameters have been calculated with the Fourier decomposition technique. A summary of those results, collected from the literature, can be found in Tables  7 and 8 of Lázaro et al. (2006) . The metallicities for the RRc stars are not on a homogeneous scale, and we opted for recalculating [Fe/H]ZW with the calibration of Morgan et al. (2007) only for those clusters for which we have access to the Fourier coefficients of the individual light curves, i.e. those clusters published by our group; M2, NGC 4147, M15 and NGC 5466 (Lázaro et al. 2006; Arellano Ferro et al. 2004 present work, respectively) . For the RRab stars the metallicities are all in the Jurcsik (1995) scale. The absolute magnitudes in those tables were calculated with the Kovács (1998) calibration for the RRc stars and with the calibration of for the RRab stars. We have recalculated the corresponding values for the cluster NGC 6229 studied by Borissova et al. (2001) . This cluster was inadvertently omitted by Lázaro et al. (2006) . Therefore, before discussing the MV -[Fe/H] relationship we have made an effort to convert the metallicities and absolute magnitudes to homogeneous scales. Following the discussion in sections 4.1 and 4.2, we converted all metallicities to the ZW scale and the absolute magnitudes to be consistent with the luminosities of the RR Lyraes in the LMC and with its distance modulus of 18.5 ± 0.1 mag. The list of clusters and their values of [Fe/H]ZW and MV (K) are listed in Table 7 .
Although some suggestions of a non-linear form of the MV -[Fe/H] relationship exist from theoretical grounds (Dorman 1992; Cassisi et al. 1999; Caputo et al. 2000; Rey et al. 2000; VandenBerg et al. 2000) , most empirical studies and some theoretical works support the relationship of the form MV = α[Fe/H] + β. The values of α and β found in the literature range from 0.17 to 0.30 and from 0.82 to 0.93 respectively, although there seems to be a growing consensus for a shallow slope α ∼ 0.2 and zero point β = 0.6 for [Fe/H]= −1.5 (Cacciari & Clementini 2003; Gratton et al. 2004 ). The above equation predicts the position of the RR Lyrae HB as a function of iron content and defines the RR Lyrae stars distance scale. According to the zero point corrections for the RR Lyrae [Fe/H] and MV values, discussed in sections 4.1 and 4.2, this equation is set in agreement with the distance modulus 18.5 ± 0.1 and metallicity [Fe/H]= −1.5 for the LMC. It predicts MV = 0.58 mag for [Fe/H]=−1.5, in excellent agreement with the average absolute magnitude for RR Lyrae stars MV = 0.59 ± 0.03mag estimated by Cacciari & Clementini (2003) from several independent methods. The correlation does not show evidence of non-linearity. Eq. 15 can also be compared with very numerous theoretically predicted relationships whose coefficients (α,β) are: (0.17,0.56) ); (0.21,0.59) (Salaris et al. 1997 ); (0.26,0.52) (Caloi et al. 1997 ) and with empirically derived relationships with coefficients: (0.22,0.49) (0.20,0.68) (Fernley et al. 1998 ); (0.18,0.63) (Carretta et al. 2000) ; (0.214,0.56) ); (0.22,0.56) .
It must be stressed at this point that, in order to obtain eq. 15, we first set the values of MV and [Fe/H] in specific broadely accepted scales and therefore, our derivation is not by itself an independent determination of the MV -[Fe/H] relationship. However, the agreement of eq. 15 with other empirical and theoretical versions of the MV -[Fe/H] relationship shows that the Fourier decomposition of RR Lyrae stars light curves, if properly set to adequate scales, can be used to estimate reliable distances and metalicities to stellar systems.
On the age of NGC 5466
Ages of globular clusters have been estimated from the so called "vertical" and "horizontal" methods, i.e. estimating ∆V , the difference of magnitudes of the ZAHB and the Turn Off (TO) point and ∆(V − I) or ∆(B − V ), the difference between the TO and a fiducial point on the RGB (Rosenberg et al. 1999; Salaris & Weiss 2002) . Both ∆V and ∆(V − I) are age and metallicity dependent. These quantities for NGC 5466, 3.35±0.09 and 0.300±0.009 respectively, were measured by Rosenberg et al. (1999) from their homogeneous sample of globular cluster colour magnitude diagrams. Adopting [Fe/H]CG = −2.13, in the Carretta & Gratton (1997) metallicity scale, and by confronting the ∆V and ∆(V −I) parameters with different sets of isochrones, Rosenberg et al. (1999) calculated an age of 13.0±0.8 Gyr while Salaris & Weiss (2002) , using a different set of isochrones found 12.2±0.9 Gyr for NGC 5466. If the metallicity scale of ZW is used instead, [Fe/H]ZW = −2.22, the age of NGC 5466 turned out to be 12.5±0.9 Gyr (Salaris & Weiss 2002) .
The calculation of theoretical values of ∆V requires the adoption of a relation between the HB absolute magnitude and the metal content. Rosenberg et al. (1999) adopted MV (ZAHB) = 0.18[Fe/H] +0.92 (taken from Carretta et al. 2000) . The alternative use of eq. 15 and the use of our value of [Fe/H]=−1.91, do not have a significant effect on the cluster age determination since they would produce a ZAHB only 0.03 mag dimmer, thus the cluster would appear slightly younger but well within the uncertainties of the determinations by Rosenberg et al. (1999) and Salaris & Weiss (2002) .
CONCLUSIONS
The technique of difference imaging has proven to be a powerful tool in order to find new variables even in crowded image regions. Here we report the discovery of five red semiregular variables, and the independent detection of three known eclipsing binaries and of faint SX Phe stars.
Physical parameters of astrophysical relevance, log (L/L⊙), log T eff , MV and [Fe/H], have been derived for the RR Lyrae stars in NGC 5466 using the Fourier decomposition of their light curves. Special attention has been paid to the conversion of these parameters into broadly accepted scales. It has been found that T eff for the RRc stars from the calibration of Simon & Clement (1993) , and for RRab stars from the calibration of Jurcsik (1998) , cannot be reconciled with the theoretical predictions of the instability strip bounds. Also, these temperatures produce unexpected distributions of both RRc and RRab stars on the HB, confirming the conclusion of Cacciari et al. (2005) and Di Fabrizio et al. (2005) that the temperatures derived from the above calibrations of the Fourier parameters are uncertain.
Proper transformations are required to set the mean values of MV and [Fe/H] of the RR Lyraes in adequate scales. Once this is done, the parameters derived for a family of globular clusters define a MV -[Fe/H] relationship consistent with the metallicity and distance scales determined most recently from the RR Lyraes in the LMC Clementini et al. 2003) . The values for NGC 5466 are [Fe/H]=−1.91 ± 0.18 and D = 16.0 ± 0.6 kpc, or a true distance modulus of 16.02 ± 0.09. The above results and the isochrones of Salarsis & Weiss (2002) imply an age of NGC 5466 slightly younger, by about 0.8 Gyr, than previous estimates.
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